Macrophage depletion reduces monocyte chemotactic protein-1 and transforming growth factor-beta1 in healing rat vein grafts.
We previously showed that treatment with liposomally encapsulated dichloromethylene bisphosphonate reduces intimal hyperplasia development and macrophage accumulation in a rat epigastric vein to femoral artery model of intimal hyperplasia. Our objective in this study was to determine the effect of liposomally encapsulated dichloromethylene bisphosphonate on the expression of two cytokines essential to neointimal development, monocyte chemotactic protein-1 (MCP-1) and transforming growth factor-beta1 (TGF-beta). We injected rats both 2 days preoperatively and 2 weeks postoperatively with liposomally encapsulated dichloromethylene bisphosphonate (Lip-Clod), liposomally encapsulated phosphate-buffered saline solution (Vector), or phosphate-buffered saline solution (PBS), and harvested the grafts at 1 and 4 weeks. In the perianastomotic region, MCP-1 and TGF-beta protein expression in the total graft cross-section and in the neointima was determined with immunohistochemistry. In whole-graft lysates, MCP-1 and TGF-beta protein were determined with an enzyme-linked immunosorbent assay, and messenger RNA expression was determined with reverse transcription quantitative polymerase chain reaction. Lip-Clod treatment reduced intimal hyperplasia when compared with Vector or PBS treatment. These reductions were significant (P<.05) at both time points. When compared with the PBS treatment, at 1 week but not at 4 weeks Lip-Clod reduced both MCP-1 and TGF-beta protein (P< or =.01 and P< or =.006) in the perianastomotic region of vein grafts. In whole-graft lysates, no significant difference was seen in MCP-1 protein at either time point; however, TGF-beta protein expression was significantly reduced at both 1 and 4 weeks (P=.02 and P=.004). Message analysis in whole-graft lysates at 1 week showed that MCP-1 message expression increased in the Lip-Clod group compared with the PBS group (P=.02), but no significant differences among groups for TGF-beta message levels. Results with Vector were often intermediate to results with Lip-Clod and PBS. The major effect of Lip-Clod treatment on TGF-beta and MCP-1 protein levels in the perianastomotic region is observed at 1 week, and macrophage depletion with Lip-Clod inhibits graft neointimal hyperplasia and TGF-beta protein expression in whole-graft lysates at 1 and 4 weeks. These results support the concept that the infiltrating macrophages contribute a significant portion of the cytokines that facilitate intimal hyperplasia and that reducing these cytokines early after grafting influences the development of intimal hyperplasia at later time points. All vascular surgeons have patients who have undergone a technically satisfying vein graft, only to have the bypass fail during the first year due to perianastomotic intimal hyperplasia (IH). We hypothesize that vein graft IH is analogous to aberrant wound healing. Central to wound healing is the recruitment of macrophages with their cytokines. This work raises the question whether clinical strategies designed to either decrease macrophages or the cytokines released by macrophages at the time of vein graft placement will be efficacious for limiting the development of IH.